13C-NMR of Clostridium pasteurianum ferredoxin after reductive methylation of the amines using [13C]formaldehyde.
Clostridium pasteurianum 2(4Fe-4S) ferredoxin has been reductively methylated using [13C]formaldehyde and sodium cyanoborohydride. Lys3 and the N-terminal alanine, the only amines in the protein, are both dimethylated by this procedure. 13C-NMR titration of the apo, oxidized and reduced modified ferrodoxin indicate that the lysine pK is slightly over 10 in all three forms of the protein. In contrast, the N-terminal alanine shifts from a pK of 7.7 in the apoprotein to greater than 9 in both the oxidized and reduced modified ferredoxin. The unexpectedly high pK observed for the N-terminus is consistent with the presence of an ion pair in both the oxidized and reduced native forms of the protein. The methylated ferrodoxin is considerably less stable than the native protein, indicating an important role for the amines in protein stability.